Dynamics of lipid chain attached fluorophore 7-nitrobenz-2-oxa-1,3-diazol-4-yl (NBD) in negatively charged membranes determined by NMR spectroscopy.
We have determined the average location and dynamic reorientation of the fluorophore 7-nitrobenz-2-oxa-1,3-diazol-4-yl (NBD) attached to a C12 sn-2 chain of a phosphatidylserine (PS) analogue (C12-NBD-PS) in zwitterionic phosphatidylcholine (PC) and negatively charged phosphatidylserine (PS) host membranes. (1)H magic angle spinning nuclear Overhauser enhancement spectroscopy indicates a highly dynamic reorientation of the aromatic molecule in the membrane. The average location of NBD is characterized by a broad distribution function along the membrane director with a maximum indicating the location of the probe in the lipid/water interface of the lipid membrane. This behavior can be explained by a backfolding of the sn-2 chain towards the aqueous phase. Small differences in the distribution profiles of the NBD group along the membrane normal between PC and PS host membranes were found: in a PC host membrane, the NBD distribution has its maximum in the glycerol region; in a PS host membrane, NBD resides mostly in the upper chain region. These differences may be accounted for by packing differences in the PC versus PS host membranes. As seen by (2)H NMR order parameters, PS bilayers show a much higher packing density compared to PC membranes. Consequently, backfolding of the sn-2 chain with the NBD group attached causes a larger decrease of molecular order of the sn-1 chain in PS than in PC membranes. The broad distributions obtained for lipid chain attached NBD molecules reflect the motional freedom and molecular disorder in the liquid-crystalline lipid membrane.